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(54) Video Information recording and reproduction apparatus and method as well as video tape 



(57) Thia video Infornuition recording and reproduc- 
tion apparatus comprises a vi(jeo infonmation recording 
and reproduction section for recording and reproducing 
video picture information onto and from a video tape, 
and an index picture production section which includes 
a picture memory for storing compressed index ii^cture 
information, and a microcomputer for extracting the 
video picture information recorded by the vkleo infonma- 
tion recordirig and reproduction section at designated 
extraction timings, successively compressing, decoding 
and storing the extracted video f^cture information into 
the picture memory, successively reading out decom- 
pressing and decoding the compressed indjsx picture 
information stored in the picture memory to fbnm still 
pictures and outputting the still pictures, and which sup- 
plies the index still picture information successively out- 
putted from the microcomputer to the video information 
recording and reproduction section so that the index still 
picture Information may be successiyeiy recorded into a 
top portion of the video tape by the video information 
recording and reproduction section, as well as a video 
information recording and reproduction method arKi a 
video tape. 
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Description 

Background of the Invention 

This invention relates to a video information record- s 
ing and reproduction apparatus such as a video tape 
reconder (N/TR} or a video tape recorder with a camera 
(movie), and more particularly to a video infomnation 
recording and reproduction apparatus and method by 
which, In order to grasp contents of video infbrnrtation io 
recorded ori a video tape in a short time, a series of 
irxiex pictures of the video information can be produced 
along a time series and recorded onto the video tape as 
wen as a video tape on which such index pictures are 
recorded. " is 

Conventionally, various index systems have been 
proposed for retrieving the contents and the position of 
video Information recorded on a tape using a video 
Information recording and reproduction apparatus of the 
type wtiich employ a video tape as represented by a 20 
video tape recorder (VTR). 

A first one of prior art index systems is cfisclosed in 
Japanese jpatent Laid-Open Application Na Hei 6- 
153130. In the first prior art index system, video infor- 
mation recorded on a tape is sampled at predetermined 2s 
timings to produce index pictures, and the Index pic- 
tures are successively stored into a storage means dif- 
ferent from the tape. Upon utilization of the index 
pictures, either the index pictures for the entire tape are 
read out from the storage means and displayed in the 30 
form of a table, or a reproduction position of tfie tape is 
designated from a scale indicating a recording range of 
the tape to read out and display a corresponding index 
picture on a display screen so ttiat the contents or a 
retrieval condition of the tape may be grasped intuitively 3s 
by eyesight. 

With the first prior art index system, however, stor- 
age means for storing Index pictures is required other 
than a tape, and storage means for index pictures corre- 
sponding to individual tapes to be produced are 40 
required. Thus, as sudi storage means other than a 
tape, use of a hard disk or an EEPROM (electrically 
erasable and programnnable ROM) annexed to a tape is 
proposed in the first prior art document. However, 
where an external recording medium such as a hard 4s 
disk is used, the reproduction processing therefor 
deperxis upon an apparatus used for r^roduction, and 
other apparatus cannot display index pictures and 
require reproduction of Index pictures. Meanwhile, the 
additional provision of a storage medium for index pic- so 
tures to a tape raises the cost reqiired for the tape. Fur- 
ther, whichever means fs adopted, index pictures 
produced by the first prior art index system cannot be 
utilized by a video information recording aind reproduc- 
tion apparatus off the type which is not compatible with ss 
the index system. 

A second prior art index system is disclosed in Jap- 
anese Patent Latd-Open Application Na Sho 64^6888. 
In the second prior art Index system, a tape has an 



index area set at a top portion thereof for recording 
index information (absolute addresses. image informa- 
tion} useful for retrieval of the tape. In order to fetch a 
picture to be recorded into the index area from a tape 
recorded in advance, if position information of an arbi- 
trary one scaie is designated, then the tape is fed fast 
to the position, and then the picture at the position is 
reproduced, whereafter the thus reproduced Image 
information is stored once into a memory present out- 
side the tape. Thereafter, the tape is fed back to the top 
thereof, arxi the picture written in the memory is 
recorded for each screen into the predetermined index 
area at the top of the tap& Then, upon reproduction of 
the Index, information tor one field from the predeter- 
mined index area is reproduced via the memory. Also a 
multiple-divided screen is disclosed in the second prior 
art document. 

With the picture index production and displaying 
system of the second prior art index system, however, 
picture Information for a screen of one field, that is. pic- 
ture information orily for 1/60 second In the NTSC 
(National Television System Committee) (one of stand- 
ard tetevisibn systems; 30 frames wHh 525 scanning 
lines are used for one second) mode, is recorded into 
the index area of a tape. Upon reproduction of the foc- 
ture, the picture information is recorded once into a pic- 
ture memory outside the tape and then reproduced by 
normal picture reproduction so that it is oulputted as a 
TV picture. Since a memory outside the tape is required 
upon reproduction of a picture recorded in the index 
area In this manner, the picture index production and 
displaying system is disadvantageous in that the picture 
in the Index area cannot be reproduced only by an ordi- 
nary VTR placed on the market. 

Further, since an index picture is designated while 
a reproduced picture is visually observed after it is 
recorded onto a tape to produce the index, rewinding 
and recording of the tape are required for each one 
index picture. In this instance, if it is assumed that, for 
exarhpie, a reference picture is cut out after each one 
minute from contents for 120 minutes to produce an 
Index, then a fast feeding and rewinding operation of the 
tape must be performed l>y 120 times. This corre- 
sponds, as a travel distance of thia tape, to fast feeding 
and rewinding operations of a 120-minute tape from the 
top to the last end t>y 60 times. Therefore, it has been 
proposed to thiri out pictures to decrease the number of 
times, l-lowever, even where the proposal is adopted, 
the tape nujst still be moved by 13 times. Although the - 
time reqidred when designation of a reference picture is 
performed manually increases as much, the time 
required for production of an index is still long and the 
load applied to a mechanism section of the VTR is still 
heavy even if designation of a reference picture is per- 
formed automaticaQy after ^ch fixed interval of time. 
Further, the VTR disclosed in the second prior art docu- 
ment must have a mechanism which can designate, 
both upon recording and reproduction of an index, data 
recorded on the tape in units of a field arKi record and 



2 



3 



EP0 731 469 A2 



4 



reproduce the thus designated data. Consequently, the 
second prior art index system is disadvantageous in 
that nrmch time is required for production of an index pic- 
ture and a high ioad is applied to the mechanism sec- 
tion, and the mechanism section must have a special 
construction. The second prior art index system is dis- 
advantageoL^ also in that in order to display an index 
picture, the index picture must be fetched once into a 
memory. 

In this manner; for the utilization di an index picture, 
a video information recording and reproduction appara- 
tus for exclusive use is required, and there is a subject 
to be salved In that index data cannot be used on an 
ordnary video deck. 

Summary of the Invention 

It is an object of the present invention to provide a 
video Information recording and reproduction apparatus 
and a method of recording index picture information 
onto a video tape by which, in order to solve the subject 
of the prior art described above, even if a video tap Is 
set in position into an ordinary video deck and repro- 
duced in an ordinary reproduction mode. Index picture 
infomnatlon which allows contents of video information 
recorded on the video tape thus set to be retrieved at a 
glance can be recorded onto the video tape. 

It is another object of the present invention to pro- 
vide a video information recording and reproduction 
apparatus with an irxlex picture production and record- 
ing function by which an index picture can be automati- 
cally produced in a short time and recorded onto a video 
tape with a simple construction. 

It is a further object of the present invention to pro- 
vide a video information recording and reproduction 
apparatus with an index picture production and record- 
ing function by which, even when new video Information 
is recorded additionally or fn a superposed condition 
onto a video tape on which video information is 
recorded already, an index picture corresponding to the 
new video information can he automatically produced in 
a short time and recorded onto the video tape. 

It is a still further o^ect of the present Invention to 
provide a video information recording and reproduction 
apparatus with an irxiex picture production and record- 
ing function which can be connected to a video cam&a. 

It a yet further object of the present invention to 
provteie a video tape which allows, even when it is set in 
position into an ordinary video deck and reproduced in 
an ordinary reproduction mode, contents of video infor- 
mation recorded on the video tape thus set to be 
retrieved at a gtanca 

In order to attain the objects descrbed above, the 
present inverrtion provides a video Information record- 
ing and r^roductfon apparatus, characterized in that it 
comprises video information recording and reproduction 
mearts for recording and reproducing video picture 
information orrto and from a video tape, and an index 
picture production section which includes a picture 



memory for storing conrtpressed index pcture irrtorma- 
tion._and a microcomputer for extracting the video pic- 
ture Information recorded by the video Intorirettfon 
recording and reproduction means at designated 

5 extraction timings, successively compressing, decoding 
and storing the extracted video picture Information into 
the picture memory, successively reading out decom- 
pressing and decoding the compressed index picture 
information stored en the picture memory to form stiil 

10 pictures arxl outputting the still pictures, and which sup- 
plies the index stall pi^ure infornmtion succ^sively out- 
putted from the microconr^uter to the video informatfon 
recording and reproduction means so that the index still 
picture intornnatfon nrtay be successively recorded into a 

15 top portion of the video tape by the video information 
recording and reproduction means. 

fnirther, the present invention provides a video 
information recording and reproduction apparatus, 
characterized in that it comprises video information 

20 recording and reproduction means for recording and 
reproducing video ^cture information onto and from a 
video tape, and an index picture production section 
whfoh includes storage means (a picture memory) for 
storing compressed index picture infomnatlon and 

25 recording setting conditions, and a micrpcor7q3uter for 
extracting the video picture Information recorded by the 
video information recording and reproduction means at 
designated extraction timings, successively conpress- 
ing. decocfing and storing the exbHcted video picture 

30 information Into the storage means, storing the record- 
ing setting conditions obtained from the video Informa- 
tion recording and reproduction means Into the storage 
means, successively reading out decompressing and 
decoding the compressed index picture informatfon 

35 Stored in the storage means to form still picture&;vadding 
the recording setting conditions from the storage^means 
to the stiil pictures and outputting the still pictures 
together with the recording setting conditions, and 
which supplies the index stiil picture information succes- 

4o siveiy outputted from the microcomputer having the 
recording setting conditfons added thereto to the video 
information recording and reproduction means so that 
the index stQl picture Informatfon with the recording set- 
ting conditions added thereto may be successively 

45 recorded irrto a top portion of the video tape lay the 
video information recording and reproductfon means. 

Furthermore, the present Invention provides a 
video information recording and reproduction appara- 
tus, constructed such that it comprises an extemal 

so apparatus such as a video tuner or a camera, video 
informatfon recording and reproduction means and an 
index picture producfa'on section, and that one of a pic- 
ture Input signal obtained from the video tuner or the 
extemal apparatus and a reproduced picture signal 

ss obtained from the video information recorcfing end 
reproduction means by reproduction is selectively Input- 
ted to the index picture pirxiuction secb'on, and the pic- 
ture Input signal otrtained from the video tuner or the 
extemal apparatie and the index picture signal output- 
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ted from the index picture prcxjuction section are input- 
ted to the video Information recording ar)d reproduction 
means so as to be recorded onto the video tape. 

The index picture production section includes a 
frame memory for storing divided screen data for form- 
ing a divided screen obtained decompression decocfing 
and editing of picture data for one frame, a picture menv 
ory for storing data for forming a plurality of compressed 
coded divided screens, and a microcomputer for per- 
forming compression coding processing, decocfing 
procdssirtg and editing processing. 

The apparatus constructed in such a manner as 
described above operates in the follomng modes to 
form irxjex pictures on a video tapa The modes include 
a recording mode in which a picture input signal (video 
picture information) obtained from the video tuner or the 
external apparatus is recorded onto a video tape, an 
index storage mode in which a predetermined one of 
screens to be recorded is sampled out and stored into 
the picture memory of the index picture production sec- 
tion, an index reproduction mode in which the index pic- 
ture data of the picture memory of the index picture 
production section are recorded onto the video data 
again, and a reproduction mode in which the picture sig- 
nal recorded on the video tape is outputted. 

Further, the present invention provides a video 
information recording and reproduction apparatus, 
characterized in that it comprises video information 
recording and reproduction means for recording and 
reproducing video picture information onto and from a 
video tape, land index picture production means which 
Includes storage means fbr storing compressed index 
picture information, and a microcomputer fbr extracting 
the video irtformation recorded by the video information 
recording and reproduction means at designated 
extraction timings, successively compressing, decoding 
and storing the extracted video picture information into 
the storage means, successively reading out the com- 
pressed index picture information stored in the storage 
means, converting the read out convressed index picr 
ture infometion into infonmation of a form wherein a plu- 
rality of reduced index screens are arranged per one 
screen and successively outputting tiie infbmratfon 
obtained by the conversion as still pictures each contin- 
uously for a predetermined period of time, and which 
supplies the plurality of ananged index still pictures out- 
putted successively from the microcomputer esich for 
the predetermined penod of time to the video informa- 
tion recording and reproduction means so as to be suc- 
cessively recorded into a top portion of the video tape 
by the video information recording arxi reproduction 
meana 

Further, the present invention provides a video 
Inforrhation recording and reproduction apparatus, 
characterized In tiiat it comprises video infonration 
recording and reproduction means for recording and 
reproducing video picture information onto and from a 
video tape, and index picture production means which 
irv^tudes storage means for storing compressed irviex 



picture information, and a microcomputer for extracting 
tiie video information recorded by the video information 
recording and reproduction means at designated 
extraction timings, successively storing the extracted 

5 video information into a frame memory, ajccessively 
compressing, decoding and storing the video picture 
information stored in the frame memory into the storage 
means, converting the compressed index picture infor- 
mation stored in the storage means into information of a 

10 form wherein a plurality of reduced irxdex screens are 
arranged per one screen and successively storing the 
information obtained by the conversion as still picture 
into the frame memory, and which suocessivety outputs 
the plurality of thus arranged index still pictures stored in 

15 the frame memory each for a predetermined period of 
time to the video information recording and reproduction 
means so as to be successively recorded into a top por- 
tion of the video tape by the video information recording 
and reproduction means each continuously for the pre- 

20 detemnined period of time 

Further, according to the preserrt Invention, tiie 
video infonmation recording and reproduction apparatus 
is characterized in that it further comprises display 
means for individually displaying the plurality of 

25 arranged index still pictures recorded at the top portion 
of the video tape and reproduced by the video informa- 
tion recording and reproduction means, and control 
means for designating a desired one of the plurality of 
arranged index still pictures displayed on the display 

30 means and feeding the video tape to a position at which 
the video Infornnation corresporkJlng to the designated 
index picture is recorded. 

Further, according to the present invention, the 
video infonmation recording and reproduction apparatus 

3S is characterized -in that rt further comprises display 
means for irxiividually displaying the plurality of 
arranged index still pictures recorded at the top portion 
of the video tape and obtained by reproduction in a 
recording rnode by the video information recording and 

40 reproduction means, and control means for designating 
a desired one of the plurality of arranged index still pic- 
tures obtain^ by reproduction of the top portion of the 
video tape in a recording mode and displayed on the 
display means, feeding the video tape to a position at 

45 which the video infornrtation conresponding to the desig- 
nated index picture is recorded to record the new video 
information onto the video tape and inputting the new 
video infornnation to the irxlex picture production means. 
Further, the present invention provides a method of 

so recording index picture information onto a video tape, 
characterized in that index picture information to be 
used for retrieving video Information recorded on a 
video tape is recorded, into a top portion of the video 
tape, as Information of a pluraDty of arranged pictures 

55 wherein each screen Includes, upon reproduction, a 
plurality of screens of infonmation sampled in a time 
series at desired tinrvngs from the video information and 
reduced later. 
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Further. IhB present invention is *aract««ed n 
4ho. «, address on a tape when an index picture is 
?s in anassodated condition with the 
SS^^e?o1pic.urememoryofindexpicU.re|^ 
duS means, and when the index picture b recorded 
a ^deotepe using the index picture producUon 
ZISU 01 *.e index picture on the tape Is 
recorded onto a control track. ^ , ^ 

Further, the present Invention Is ^^^^^ 
thalSture^ reproduced t,yataperecorderb<^«^^^ 
«5Sin a ttme series at predetermined ertracfion 
S?by index picture production means and stored 

"-FuCerSr^en. .-^-J ^-^^^^n 
*atanind«xpicluretobereprodi^and«i^ac«o^ 

address of the index picture recorded on a control track 
ran ha stored mto picture storage means. 

SSTftB .^esent Invention is character^^ 
,hatmS«forsto'U.«henapK:tj^ 
iLrLmrtad at a oredetermined extraction timirig ana 
'^^S^SluireCresslon coding -eans 
!Sdr^ron a tape at the extraction timing is provided. 
SS^r^Sex ..cture is recoiled, an address is 

^tuCr'tS^eT^*^""-"*'" ^ chamcteHzed in 
that a ^^ cL^^« is used as a video Intormatlon 
recordina and reprcxJucBon apparatus. 

?u*eVthrpresent invention is charact««ed in 
that rSordina s^ng conditions such as a recordmg 
ItateaTeooiding channel, arecoidingtimeandsofoilh 
*S4L^a^R microcomputer arestoredlntoapi^ 

^:f;;?moryo,an.ndexpictu«pr^^^ 
iha Index picture production secBon adds the recwo ng 
Sg^ditions and at iekst one picture signrtynng 
SSis to be recorded to pnxluceandoutp|A an md« 
^ZZbe recorded as index inlbrmation orrto a video 

'^As described above, according to the present 
i™„i^on Se avideo tape on which video intormation 
re?^";:ra^sen^andwhichh«a^^ 
at S Index picture inlbrmation extracted in a time 
iSromthe video Intamiatlon Is recorded as a plu- 
^1^^ each of Which a plurality of screeris 

SfaiSed can be prepared, If the video tapeis^ln 

n^lan ordinary apparatus C^"*;";^" 
?9^dina and reproduction apparatus or vxJeo intorn«- 
i^SductloTapparahB) having at least^ 

tion function and is 'f'^^'^'^.J" J? °S 
renroduetion mode, then the index pictur^ ^f^T,^^ 
on of the video tape can be ^^^^ 
periS^dSne of app«ximateiy 3 a«co.>ds on d^ay 
S,ea.«pra^.edJbrthe^^soa^^^ 

among the index pictures displayed on the display 
""Mother words, whenttis tried to search video infor- 
m J™, desired to be enjoyed from among a large 
:uTer o?t:;S,Spes. « aX. Infonnation reproduc- 



fion apparatus having at leasta reproduction fu^^ 
«LiSSe the video Infonnation can be searched out 
^^J,^e Video intom^ationreproducuon app^ 
r^K^videoinforniationdesiredtobeenioyedcan 

be'designated and reproduced without an error. 



Brief Description of the Drawings 

Fia 1 is a block diagram showing an embodiment 
S a video tape recorder accoKiing to the present 

pTaT* a flow chart illustratinfl index picture 
^fKS,^<S'^"S^«nglndexp.cturerep,o- 

S"*":^ c^ 
posed ima^ng recording proceMing; 

RQ. 6 is a diagrammatic viw showing an example 
of a display of index pictures; 
RG. 7 is a schematic view of a tape and a m^ 
CSnthelndexpicture recording p««^in9. 
SQ.8teasimilarvlewbut showing thetapeai^e 

memory upon the index picture reproduction mode 

naSa^arvlewbutshowingthetapeandthe 
the superposed Imaging recording 

S^^sT^Sk diagram Of a v«eo camera to 

^Szteas&vlew Showing another exam..- 
pie of a display ol index picture; ^ 
HQ 13 te a block cSagram showing the embodi- 
^ ^ the Video tape recorder according to Ihe.. 
present invention sintiiar to Fia 1 ; and - 
FIG. 14 IS a Wockdlagram showing a <tela«edto«- 
tional construction of an index picture formation 
section Shown in FIGS, land 13. 
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Detailed Description of the Preferred Embodiments 



Sai/eral embodiments of the present invention are 
descXTb^S with reference to the accompanying 

^ ""US. land 13 Show a construction erf an^^ 
ment of a video infomiatlon recording and naproducton 
TmamU (vldBO tape recorder) according to the 
JSXimion. 14 ablockdlagram 

so Sledfunctlonalconstmctlonofanlndaxpicturepro- 

'"^i r^Jg'and reproduc«on aect^onn. a^e*^ 
=ni«m secfion 11b and a VTR microcomputer 16a con- 
rmrta^n^^^onsectlonzofano^lnaryj^^ 
« recoKler A video information signal, for example. *om 
" TaSSinallfviaatunerllcoranejemala^ 

(for example, a camera) 11ate'"P^'°*®'!~3? 
a^Woducllon section 11a. Further, a vid««ud« 
^itSS^fromavldeo^o input terminal lid 
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to the recording and reproduction section 11a. Upon 
recording, the video information signal or the video- 
audio signal is transmitted to the mechanism section 
1 lb, by which it is recorded onto a video tape. Further, 
when necessary, the video infonmation signal or the 
video-audio signal is outputted so that it is displayed on 
a monitor 21. Also a remote controller 15 and a micro- 
conrputer 16 basically are ordinary components of an 
ordinary video tape recorder. However, control means 
for the entire apparatus (system) ts formed from the 
VTR microcomputer 16a and an index picture producing 
microconnputer 16bL For the index picture producing 
microcomputer 16b of the index picture production sec- 
tion 3 according to the present invention, it is desirable 
to use a microcomputer of a high performance which 
can perform compression coding and decompression 
decoding of picture data in order to produce and record 
an index picture. A JPEG (Joint Photographic Coding 
Experts Group) compression coder 14 and a JPEG 
decompression decoder 12 which are shown Included 
in the index picture producing microcomputer 16b 
shown in FIGS. 1 and 13 are a software coder and a 
software decoder for conpression coding and decom- 
pression decoding of digital picture data, and using the 
JPEG compression coder 14 and the JPEG decompres- 
sion decoder 12, production of an index picture and 
recording of the index picture into an index area IDX 
secured at a top portion of a video tape according to the 
present invention are performed. While the software 
code and the software decoder are fcxmed, in the 
eml3odlment described above, from the VTR microcom- 
puter 16a and the index picture prixiucing microconrh 
puter 16b, respectively^ apparently they may otherwise 
be formed from a single high performance microconn- 
puter. Further, the JPEG denotes a coding system for a 
color stili picture. 

In particular, shown in FIGS. 1 and 13, produc- 
tion and storage of an index picture according to the 
present invention are performed through a path which 
includes a decoder 24 (shown in FIG. 14). an analog to 
digital converter 20, a frame memory (FM) 18, the 
JPEG compression software coder 14 and a memory 
card 13. Thus, an analog video signal inputted from the 
tuner 11c or the external apparatus lie and otrtalned 
from the recording and reproduction section 1 1 a is sep- 
arated into a brightness signal (Y) and a pair of color dif- 
ference signals (Cb, Cr) by the decoder 24. The video 
signals thus obtained are converted into digital video 
signals by the analog to cfigital converter 20, and picture 
data for one screen successively olstained by ssimprtng 
the digital video signals obtained by the conversion with 
a sampling signal 22 otstained, for example, after each 
30 seconds from the index picture producing microconrv 
puter 1^ are fetched into the frame memory 18 In 
response to a vertical synchronizing signal from a syrv 
chronism separator 25. Then, the picture data (for 
example, 752^40) for one screen successively fetched 
into the frame memory 18 are thinned out (sanrpled) by 
the JPEG compression software coder 14 of the index 



picture producing microcomputer 16b to reduce the size 
of the picture, for example, to 1/4 (for example, 
376^40). The resulted data are further compressed 
and coded. The thus compressed coded index pictures 

5 for the individual screens are successiveiy stored into 
the memory card (picture memory) 13. On the contrary, 
recording of index pictures onto a video tape according 
to the present invention is performed via a path which 
includes the memory card 13. the JPEG decompression 

10 software decoder 12. a frame memory (FM) 17, a digital 
to analog (D/A) converts 19 and a decoder 23 (shown 
in FIG. 14). In particular, compressed coded index pic- 
tures for Individual screens stored in the memory card 
13 are read out and tiien deconr^ressed and decoded 

IS to a size of, for example, a nine-divided screen (for 
example. 235*150) by the JPEG decompression soft- 
ware decoder 12 of the index picture producing micro- 
computer 16b. The thus decompressed decoded 
pictures for individual saeens are stored in an orderly 

20 arranged condition into the frame memory 17. The 
index pictures for the individual pictures stored and 
arranged in the frame memory 17 are read out and con- 
verted into analog video signals by the digital to analog 
converter 19. Then, the analog video signals are con- 

2s verted Into a composite analog video signal, and index 
signals for one screen formed from nine divided screens 
are successively supplied to the recording and repro- 
duction section 11a. A pair of switches 30 and 31 for 
switching stgrials shown In FIG. 13 may be farmed from 

30 electronic circuits or may be formed by software. The 
switches 30 and 31 may be provided in the index picture 
production section 3 as seen in FIG. 14. A further switch 
32 is provided for the switching between the tuner 11c 
and the external apparatus lie (for exarr^Ie, a cam- 

3B era). 

According to the present invention, video informa- 
tion supplied from the recording and reproduction sec- 
tion 11a to the mechanism section 1 lb to be recorded 
onto a tape is sanrpled in parallel at timings defined by 

40 the microcorhputer 16 (for example, after each 30 sec- 
onds), converted by the analog to digitat converter 20 
and fetched Into the frame memory 1 8. The video signal 
for one frame is compressed and coded by the JPEG 
compression software coder 14 installed in the micro- 

45 computer 16. The coded information is stored into the 
memory card 13. The memory card 13 may be formed 
from an IC memory card, for example, of a card size 
which has a comparativety small capacity since, even if 
an index picture is produced after each 30 seconds with 

so a two-hour recording tape which is used for an ordinary 
video tape recorder as hereinafter described, it is 
required that the IC memory card can store information 
of 240 fc)and-oompressed index pk^tures. 

The index picture information recorded In the menrv 

55 ory card 13 is decompressed, tqpon recording onto a 
tape, by the JPEG decompression software decoder 12 
and written into the frame memory 17. In this instance, 
the index pictures are edited and produced so that, for 
example, 3x3*9 index pictures can be displayed for 
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each of screens A, B and C as shown in FIG. 6. The 
index pictures thus edited and produced are converted 
from digital to analog pictures by the analog to digital 
converter 20 and transnrtitted as a video information sig- 
nal to the recording and reproduction section 1 la The s 
video information signal is further sent to the mecha- 
nism section lib, by which it is recorded onto a tape 
VTP. 

FIG. 2 is a flow chart of production processing of a 
tape of an index picture. FIG. 3 is a flow chart of repro- io 
duction processing of the tape of the index picture, and 
FIGS. 4 and 5 are flow charts of superposition imaging 
processing of the tape of the index pictures. FIG 6 is a 
schematic view showing an example of Index pictures, 
and FIGS. 7, 8 and 9 are schematic views illustrating a is 
relationship between the processing of the flow charts 
of FIGS. 2, 3. 4 and 5 and information recorded on the 
tape. 

First, recording of new pictures will be described. 
FIG. 7 Is a view schematically illustrating an outilne of 20 
the processing of FIG. 2. Thus, the processing will be 
described with reference to the flow chart shown in FIG. 
2. 

(1) First at step S11. in response to a rewinding ss 
request signal sent to ttie VTTR microcomputer 16a, 
rewinding of a tape Is perfbrmed by the control of 
the VTR microcomputer 1 6a. The rewinding opera- 
tion at step S11 is perfbrmed only when required. 
Then, in response to a manual operation of a 30 
recording operation switch on a panel switch 51 , the 
switches 30 and 31 are switched to the ® side in 
accordance witii an instmction from tiie VTR micro- 
computer 16a. and the vHdeo tape VTP is fed fast 
from the BOT (Beginning Of Tape) at step SI 2 so ss 
that, for example, a dark picture is inputted to the 
video tap recorder from the analog to digital con- 
verter 20 under the control of the index picture pro- 
ducing microcomputer 16b until the fed length of 
the video tape detected by a counter 52 becomes 40 
equal to a desired lengtii to assure, at a top portion 
of the video tape, an index area IDX Into which 
Index pictures are to be recorded. In the present 
err^odiment. In the case of recording using a two- 
hour tape, if an index picture is produced by sam- 45 
pHng after each 30 seconds, tiien the nun^er of 
index pictures obtained is 120 x 2 - 240. When the 
240 index pictures are displayed in the form of a 
nlnenllvided screen. 240/9 = 26.6 ^ 27 screens are 
required. If each one screen is displayed for approx- so 
imately 3 seconds which allow visual obsenration of 
the picture by eyesight tiien the tape VTP is fed fast 
by a lengUi corresponding to 27 x 3 - 81 seconds to 
secure tiie index area IDX Into which the Index pic- 
tures are to t>e recorded. ss 
(2) Then at step S13. the VTR stands by until 
recorcfing is started, and after the recording start 
time on the indeoc picture producing rracroconqsuter 
16b comes and the discrimination at step S13 



changes to yes, the switches 30 and 31 are 
switched to tiie Q) side in response to an Instruc- 
tion from the VTR microcomputer 1 6a. Then at step 
S14, recorcBng of a video infornration signal 41 
otrtained from the tuner 11c irrto a vkleo infornmtion 
signal recording area of the video tape VTP follow- 
ing the index area IDXis started. Then, the mode of 
tiie VTR is changed over to a recording mode in 
which the vid^ information signal 41 obtained from 
tiie tuner 1 1ds to be recorded into the video infor- 
mation signal recorcfing area of the video tape VTP. 
(3) If recording is not ended at step SIS and a still 
picture is to be fetched at step SI 6, then in parallel 
to a recording operation, a video Information signal 
to baused as an index picture is fetched (taken out) 
as a still picture from wittiin the video information 
signal 41 being recorded by the index picture pro- 
duction section 3 into tiie frame memory 18 after 
each fixed interval of time (for example, 30 sec- 
onds) (step 817). Then, tiie video intonnation dgr 
nal is compression coded in accordance witii the 
JPEG system by the index picture producing micro- 
computer 16b (step SI 8) and stored into tiie mem- 
ory card 13 (step S19). Then, the mode of ttie VTR 
Is changed over to an Index recording mode in 
which predelernrilned ones of screens to be 
recorded by the index picture production section 3 
are to be extracted and stored into the memory card 
(picture mennory) 13. 

(4) If recording is performed until the last end EOT 
of the video tape VTP comes or recording comes to; 
an end at step 815 in response to a manual opera- 
tion of the remote controller 15 or the like, then^ 
rewinding is performed at step S20. Then at step 
S21, the VTR is put into a pause-recording condi- 
tion, and tiie swrtches 30 and 31 are changed oyer 
to tiie ® side in response to an Instruction from the 
VTR microcomputer 16a to establish an index 
recording mode in which, in response to a manual 
operation of the recording operation switch, con- 
tents of the memory card 13 are recorded into the 
index area IDX secured on the video tape VTP. In 
particular, at step 822, contents of the memory 
card 13 are read, and at steps S23 and 824, tiie 
contents ttius read are decompressed and decoded 
by the index picture producing microcomputer 16b 
so that they are ecfited into a divided display index 
picture signal of, for example, the 3x3 matrbc display 
system (for example, a nine-divided display on the 
screen of the monitor 21 as shown in FIG. 6) by 
which, upon ordinary reproduction, screens can be 
displayed, for each screen, for a period of time of 
several seconds (approximately 3 seconcte) within 
which one screen can be visually observed by eye- 
sight. Then, the divided display index ptoture signal 
43 is inputted to tiie VTR so that it is recorded into 
ttie index area IDX secured on the video tape VTR 
At step 825. the VTR waits until a predeter- 
mined time elapses (In the present embodiment. 



7 



13 



EP 0 731 469 A2 



14 



approximately 3 seconds). Then at step S26. tt is 
discriminated whether or not decoding editing 
processing for a predetermined number of divided 
display index screens has been completed, and if 
the decoding editing processing has not been conv 
pleted. then the control sequence advances to step 
S22. On the contrary if the decoding editing 
processing has been completed, thai the video 
tape VTP is rewound at step S28, thereby ending 
the processing. 

Even if the video tape with divided display 
index pictures completed in such a manner as 
described above is set in position into an ordinary 
video tape recorder and reproduced in an ordinary 
reproduction mode, contents of video information 
recorded on the video tape set in position can be 
searched visually observing divided display index 
pictures displayed on the TV screen as seen in FIG. 
6« and as a result video information desired to be 
reproduced can be retrieved readily. In other words, 
this is a significant advantage of the present inven- 
tion^ 

Sut>sequently, description will be given of 
reproduction processing by the video tape recorder 
of the present invention of the video tape VTP on 
which the divided display index pictures complied 
in such a manner as described above are recorded. 
FIQ. 8 is a schematic view of the reproduction 
processing. In particular, the reproduction process- 
ing will be described with reference to FIG; 3. 

(5) The video tape VTP is set in position into the 
video tape recorder of the pr^ent invention, and at 
step S31; the tape VTP on vMch the divided dis- 
play index screens are recorded are rewound to 
index the divided display index pictures. At step 
S32, the divided display index pictures recorded at 
the top portion of the video tape VTP are repro- 
duced at an ordinary reproduction speed. Conse- 
quently, on the screen of the television, index 
screens, for example, of the 3x3 matrix display type 
are successively displayed at time intervals of 
approximatdy 3 seconds like A, B, Q ... Accord- 
ingly, contents recorded on the video tap VTP can 
be retrieved readfly. 

(6) At step S33, the video tape recorder waits until 
a , divided display index picture is designated. If a 
divided display index picture desired to be repro- 
duced appears on the screen of the television and 
designated, then the control sequence advartces to 
step S35. at which the position of the designated 
index picture on tiie video tape when the desig- 
nated index picture was sarrpled is calculated from 
the number of the index picture obtained from the 
index picture producing nnlcrocomputer 16b and the 
sanrpGng interval of the video information by the 
VTR microconrputer 16a. At st^ S36 arKi S37, 
the reproduction is stopped, and feeding to the 
reproduction designation position is started. At step 
S38, feeding to the calculated position Is ended. In 



other words, if an index picture desired to be repro- 
duced appears on the screen of the television and 
is designated by means of the remote controller 15 
or the like, the reproduction position of the video 

5 tape VTP is moved to the position at which sam- 
pling of the index picture has been performed. 
(7) Thereafter, reproduction of the video information 
desired to be reproduced is performed. In particu- 
lar, reproduction is started at step S39 and can be 

10 started from the predetermined video infomnation. 

The mode described above is the reproduction 
mode. 

Subsequentiy, a superposed Imaging rruKle accord- 
15 ing to the presait invention will be described. ' 

FIG. 9 is a schematic view illustrating processing in 
tiie superposed imaging mode. In particular, the 
processing in the superposed imaging mode will be 
described with reference to the flow charts of FIGS. 4 
20 and 5. 

(1) Divided display index pictures recorded at the 
top portion of a video tape VTP set in position in the 
VTR 2 are reproduced. Then, an index picture 

2S desired to be imaged for superposition is desig- 
nated. In particular, at step S40. the video tape VTP 
set in position in the VTR 2 is rewound, and at step 
S41 ; r^roduction is started and a divided display 
index picture signal 42 obtained from the construe- 
so tion section 2 is displayed on the monitor 21 , At step 
S42, the index picture repr^enting the start posi- 
tion of superposed imagirig is inputted, fbr example, 
by means of ttie remote controller 15 or the like. - 

(2) Then, the video tape VTP is fed to the position 
36 at which the designated index picture is to be 

fetched. In particular,: after an index picture: repre^< 
senting a start portion fbr superposition Is desig- 
nated at step S42, the VTR microcomputer 16a 
calculates, at step S43, a recording start position 
40 based on a signal obtained from the oninter 52, 
and the video tape VTP is fed to the calculated 
position at steps S44, S45 and S46. At step 847, 
the video tape recorder waits starting of recording; 

(3) While super(X)sed Imaging recording of a video 
43 information signal from the tuner 11c or the external 

apparatus 11 e is performed in accordance with the 
recording nrvxie descrfoed in (2} above, index pic- 
tures sarrpled at fixed intervals of time (for exam- 
ple, 30 seconds) are compressed arxi coded in 

so accordance with the JPEG system by the index pic- 
ture producing n^crocomputer 16b and fetched into 
the memory card (picture memory) 13. In particular, 
at step S48, recording is started. At step S49, end- 
ing of recording is discriminated, and when reoord- 

55 ing is ended, the control sequence advances to 
step S54. At step S50. rt is discriminated whether or 
not it is a timing at which a still picture is to t>e 
fetched, and if a still F»cture is not to be fetched, 
then the control sequence returns to step S49. At 
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step S51 . the video information signal is converted 
from an analog to a digttat signal by the digital to 
analog converter 19 and sampled and stored Into 
the frame memory 17. At step S52. the video infor- 
mation in the frame memory 1 7 is compressed and 
coded in acoordarK;e with the JPEQ system, and 
the compressed coded video information is stored 
into the memory card 13 at step S53. 
(4) Then, the video tape VTP is rewound, and the 
divided display index pictures for a 3x3 divided dis- 
play recorded already at the top portion of the video 
tape VTP are readout. The divided display index 
pictures are compressed and coded without thin- 
ning out picture elements by the index picture pro- 
ducing microcomputer 16b and fetched as they are 
onto the memory card 13. When the index pictures 
are read out from the memory card 13 by the index 
picture producing microcomputer 16b, the super- 
posed imaging compressed coded index picture is 
decompressed and divisionally edited to form a 
superposed Imaging divided display index picture 
by the index picture producing microcomputer 16b. 
Then, the superposed imaging divided display 
index picture which overlaps on the time base with 
a recorded divided display index picture is replaced 
and outputted from the digital to analog converter 
19 so that the divided di^lay Index picture Is 
recorded irrto the index area IDX at the top portion 
of the video tape VTP. 

In particular, after recording of superposed imaging 
onto the video tape VTP is completed, the video tape 
VTP Is rewound at step S54, and at steps S55 and S56. 
the cfivided display index pictures recorded precedently 
are reproduced. At step S57, the reproduced divided 
display index pictures are fetched into the frame mem- 
ory 17. The index picture producing microcomputer 16b 
stores the divided display index pictures as they are in a 
time series into the memory card 13. At step S58. the 
index picture producing microcomputer 16b calculates a 
fetcNng position of the recorded divided display index 
pictures. At step S59, the index picture producing micro- 
computer 16b compares the fetching position of the 
recorded divided display Index picture and the fetching 
position of the superposed imaging index picture sam- 
pled upon superposed imaging witii each other, and 
when they overlap with each other, the superposed 
imaging Irujex picture is replaced with the recorded 
divided display index picture. At step S60. it is discrimi- 
nated whether or not reproduction of the entire Index 
area recorded precedentiy is completed. If the repro- 
duction is completed, then the control sequence 
advartces to step S61 , but when the reproduction is not 
con^leted, the control sequence returns to step SSa 

At next steps 861 arKi S62, the video tape VTP is 
rewouTKl. At step S63, the video tape recorder is put into 
a pause-recording condition. At step 864, the irKlex pic- 
ture producing microcomputer 16b reads out contents 
of the memory card 13. At step S65, the index picture 



producing microoomputer 16b performs decompression 
decoding processing and dividing editing processing 
only for the superposed imaging index picture read out 
from the memory card 13 to form a superposed imaging 

5 divided display index pictura At step 866. the index pic- 
ture producing microcomputer 16b superposes tfie 
superposed imaging divided display index picture with 
the recorded divided display index pictures read out 
from the memory card 1 3 to form such a divided display 

10 index picture as shown in FIQ. 6 arKl inputs the thus 
formed divided di^iay index picture to the construction 
section 2 through the digital to analog converter 19 to 
start recording of it into the index area INX at the top 
portion of the video tape VTP. At step 867, the one 

IS divided display index picture is recorded for a fixed 
period of time (approximately 3 seconds). At step 868, 
the decoding processing and superposition for one 
divided display index picture by the index picture pro- 
ducing microcomputer 1 6b is completed. H the decoding 

20 processing and superposition (repetition of recording of 
one divided display index picture for a fixed p^iod of 
time (approximately 3 seconds) by a predetermined 
nuni>er) is not completed at step 369, the control 
sequence retums to step 864. On the contrary. H the 

25 recording of a predetermined number of divided display 
irxlex pictures into ttie index area INX at the top portion 
of the video tape VTP is completed by the decoding 
processing and superposition of tiie contents of the 
memory card 13, the control sequ^ce advances to 

30 Step 870, at which the tape VTP is rewvound, thereby 
compl eting the processing. ... . 

As described above, according to the present 
emtxxfiment if a video tape with divided display index 
pictures completed is reproduced in an ordnary repro- 

35 duction mode by a video information recording and* 
reproduction apparatus irrespective of the type, then 
divided display index pictures recorded In the index area 
at a top portion of tiie video tape can be displayed 
graspabty on a television, and as a result contents of 

40 information recorded on tiie video tape can be grasped 
intuitively by eyesight. 

FIQ. 10 shows an embodiment wherdn the present 
invention is applied to a video camera (video tape 
recorder with a camera). As seen from FIG. 10. the 

45 present invention can be applied to the video camera by 
changing tiie input from the tuner lie in FIQ. 2 to an 
ir^ut from an external apparatus 11 e. Index pictures in 
this irstance are displayed, taking photographing Into 
consideration as a condition, such that, as seen In FIG. 

so 11 , the date and time 1 1 2 of photographing Is superim- 
posed on each of index pictures 111 so as to improve 
the convmence in use. 

Further, in the embodiment descn*bed above, a 
targe number of Index pictures extracted along a time 

ss series are successively di^Iayed as pluralities of 
divided display index pictures on a television (cfisplay 
means) so that contents of the recorded video tape may 
be grasped intuitively by eyesight 
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Meanwhile, some video tape recorders help editing 
and arrangementof a video tape by recording, on the 
video tape, a recording date, a channel, a recording 
time and so forth to be displayed. However, only from 
such information, contents of the video tape can not be s 
recalled readily as they pass the remembrance off the 
user. 

TTierefore, In an applied emtxxiiment of the present 
invention, the index picture producing microcomputer 
16b obtaire, ifljon recording, from the VTR microcom- io 
puter 16a and stores into the menrtory card 13 recording 
setting cortcfitions such as a recording date, channel, 
time and so forth for each recording operation (the 
recording date and time can be olstained from the VTR 
microcomputer 16a in response to a signal outputted is 
from, for example, a timer 53. and the channel can be 
obtained from the VTR microcomputer 16a in response 
to a signal outputted from, for exanple. the remote con- 
troller 15 or the external apparatus 11 e). Further, ^mi- 
larty as In the production and storage of index pictures 2o 
described hereinabove in connection with the first 
embodiment the index picture production section 3 
extracts recording video information for a small numt>er 
of pictures at suitable time intervals (1 to 5 minutes) 
after starting off recording and compresses, codes and bs 
stores the recording video information into the memory 
card 13. Then, the index picture producing microcom- 
puter 16b produces a pair of reduced index pictures 
122a and 122b and records them into the index area 
IDX secured at a top portion of the video tape VTP in 30 
addition to a recorcfing setting corvlition 121 so that, 
after completion of recording, the recording video infor- 
itiation read out from the memory card 1 3 may be cfistin- . 
guished as seen from FIQ. 12. Such index pictures as 
shown in FIG. 12 can be displayed on a television (dis-: 
play means) in a video information reduction apparatus 
(any video infbnnation reproduction apparatus having at 
least a reproduction function) of whichever type the 
video tape on which such index infbnmation is recorded 
is reproduced in an ordinary reproduction moda As a 40 
result, contents of the recorded picture i nfo r i nat ion 
recorded on the video tape can be grasped intuitively by 
eyesight 

When Index Information is recorded Into the index 
area IDX secured at a top portion of tiie video tape VTP. 4s 
if the index -picture producing nrHaocomputer 16b 
obtains a recording start address (obtained from the 
VTR microcorrputer 1 6a) on the vid eo tape correspond- 
ing to data of the item number No. of each of the record- 
ing setting conditions 121 and records the recording so 
start address on a control track or an audio track; then if 
the vkieo thus produced is set in position into a vkieo 
inf or mation reproduction apparatus and reproduced in 
an ordinary reproduction mode so that it is displayed on 
. a television; the video tape can be fed to the recording 55 
start position of desired video information to start repro- 
duction only by designating the item number of the corr 
respoTKfing one off the recording setting conditions 121 
by means of a mouse or the lika 



While, in the embodiment described above, index 
pictures are produced by sampling video information 
upon recording by the index picture production section 
3. video information when a video tape recorded 
already is reproduced may be sampled to produce index 
pictures similarly as upon superposed imaging. 

While the embodiment described above relates to a 
video information recording and reproduction apparatus 
(video tape recorder), since a video tape witii divided 
display index pictures is prepared, also a video tape 
recorder for exclusive use for reproc&iction can appar- 
enUy be used for r^roduction retrieval processing off 
the video tape. 

While, in the emtxxiiment described above, e mem- 
ory card is used as temporary storage means for com- 
pressed pictures, another storage medium such as a 
RAM. an EEPROM. a magnetic disk or the like may be 
used instead. 

Further, while, in the embodiment descrbed above, 
the position of a deagnated Index picture on the video 
tape when the designated index picture was sampled is 
calculated, at step S35 illustrated in FIG. 3. by the VTR 
microcomputer 16a from the number of the index pic- 
ture obtained from the index picture producing micro- 
computer 16b arui the sampling interval (for example. 
30 seconds) of the video infonmation. a marker code 
may be recorded at the sampling position by the VISS 
function provided in the VTR so that the videotape may 
be fed to ttie reproduction designation position based 
on recognition of the thus recorded marker code. Or, 
upon recording of an Index plclsUre, the address off the 
video tape upon sampling may be recorded into a blank- 
ing area of the video tapa 

Further; while, in the embodiment descrbed above. 
the recording time of a divided display index picture into ; , 
the index area of the^ video-tape is described to be 3 x 
seconds per one divided display index picture, the 
recording time may be an arbitrary time within the range 
from approximatefy one second to approximateiy five 
seconds. 

Further, whOe. in the embodiment descrbed above, 
divided display index pictures recorded in the index area 
of the video tape can be displayed, upon reproduction. 
In a nine<livided picture screen, tiiey may ottierwise be 
displayed in a 16-divided picture screen or a four- 
drvided picture screen. 

Further, whOe, in the embodimerrt described above, 
the sampling Interval for vkleo Information Is 30 sec- 
onds, it Is not limited to the specfftc time and may be a 
desired interval such as 10 seconds or one minuta Fur- 
ther, while the sampling interval in tiie embodiment 
described above is a fixed time, sampfing may be per- 
formed at art»trary timings depending upon a start or an 
ervi of recording of video pictures, a change In scene, 
an input signal from the outside or the lika 

Further, wfiile, in the emt)odiment descri)ed above, 
a software codec provKled in a high performance micro- 
computer is used as the picture compression means, 
the picture compressfon means is not limited to the spe- 



10 



19 



EP0 731 469 A2 



20 



cHic softvtrare codec, and a digital signal processor 
(DSP) or an LSI for exclusive use may be used for the 
picture compression means. 

Further, while, in the embodiment described above, 
the JPEQ is utOtzed as the picture compression method, 
the picture conrpression method is not limited to the 
JPEQ, arvi any other suitable method (to thin out picture 
elements or to reduce the number of picture elements, 
while full colors are represented by the data amount of 
24 bits per one picture element if the data are reduced 
to data of 256 colors represented by 8 bits, then the 
data amount can be compressed to one third) may be 
employed instead. 

Further, wNle, in the embodiment described above, 
no data is recorded onto an audio track upon recording 
of an index picture, the recording system is not limited to 
this, and audio information upon sampling, information 
useful for retrieval of a tape (a tape length, a recording 
mode, a tape ID, or a recording date) or the like may be 
recorded orrto an audio track. 

Further, while. In the eml)odiment described above, 
video information is recorded in an analog fashion on a 
video tape, the present invention can naturally be 
applied to recording of video information in a digital 
fashion. 

As descrit>ed above, according to the present 
invention, since divided display index pictures obtained 
by extracting contents recorded on a video tape along a 
time series are recorded as a video information signal at 
a top portion of the video tape, the irxlex pictures from 
which the contents of the tape can be grasped intuitively 
by eyesight only by reproduction of the divided display 
index pictures recorded at the top portion of the tape 
can be displayed, upon repro<kiction, without the neces- 
sity for storage means for storing index pictures for indi- 
vidual video tapes sixi without depending upon a type 
of an apparatus used to reproduce the tapa Conse- 
quently, according to the present Invention, there is an 
advantage that video information recorded on a video 
tape can be retrieved readily. 

Claims 

1 . A video Information recording and 

reproduction apparatus, characterized in that it 
connprises 

video informatran recording and reproduc- 
tion means (2) for recording and reproducing video 
picture information onto and from a video tape, and 

an irxiex picture production section (3) which 
includes a picture memory (13) for storing com- 
pressed index picture information, and a microcom- 
puter (16b) for extracting the video picture 
information (44) recorded by said vkieo Information 
recorcfirtg and reproduction means (2) at desig- 
nated extraction timings, successiveiy compress- 
ing, decoding and storing the extracted video 
picture information into said picture memory (13), 
successively reading out. decompressing and 



decoding the compressed index picture information 
stored in said picture memory (13) to form still pic- 
tures and outputting the still pictures, and which 
supplies the index still picture infonnation (45) sue- 

5 cessively outputted from said microcomputer (1 6b) 
to said video infbnnation recording and reproduc- 
tion means so that the index still picture infornruttion 
may be successively recorded into a top portion of 
the vkleo tape by said video information recording 

10 and reproduction means (2). 

2. A video information recording and 

reproduction apparatus according to claim 1 , char- 
acterized in that it further comprtees display means 
IS (21) fordlsplaying the index stiD picture information 
recorded at the top portion of the video tape and 
reproduced by said video information recording and 
reproduction means (2). 

^ 3. A video information recording and 

reproduction apparatus, characterized in that It 
comprises 

video information recording and reproduc- 
tion means (2) for recording and reproducing video 

ss picture Infbrmation onto and from a video tapei. and 
an index picture production section (3) which 
includes storage means (13) for storing com- 
pressed index picture infbnnation and recording 
setting conditions, and a microcomputer (16b) for 

30 extracting the video picture infbrmation (44) 
recorded by said video Information recording and 
reproduction means at designated extraction tim- 
ings, successively compressing, decoding and stor- 
ing the extracted video picture information into said 

35 Storage means, storing the recording setting concti- 
tions obtained from said video infbrrr^on record- 
ing and reproduction means Into said storage 
means, successively reading out, decompressing 
and decoding the compressed index picture infor- 

40 mation stored in said storage means to form still 
pictures, adding the recording setting corvfitions 
from said storage means to the still pictures snd 
outputting tile still pictures together with tiie record- 
ing setting conditions, and which supplies the index 

45 still picture Information (45) successively outputted 
from said microcomputer having the recording set- 
ting conditions added thereto to said video informa- 
tion recording and reproduction mears so that the 
Index still picture infomnation with ttie recording set- 

50 ting conditions added thereto may be successively 
recorded into a top portion of the vkleo tape by sM 
video infbrmation recording and reproduction 
means. 

55 4. A vkleo information recording and 

reproduction apparatus, characterized in that it 
comprises 

a video tuner (1 1 c) or an external apparatus 
(1 1 e) for obtaining video pk:ture i nfo r mati on, 
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video information recording and reproduc- 
tion means (2)-fbr recording and reproducing the 
video picture information onto and from a video 
tape, and 6. 

an index picture production section (3) which 5 
includes a picture memory (13) for storing com- 
pressed index picture information, and a microcom- 
puter (16b) for extracting the video picture 
Information Inputted thereto at designated extrac- 
tion timings, successively compressing, decoding 10 
and storing the extracted video picture information 
Into said picture memory, successively reading out 
decompressing and decoding the compressed 
index picture information stored in said picture 
memory to form still pictures and outputting the still 15 
pictures, and that 

. one of the video picture information (41) 
ot>tained from said vkJeo tuner or said external 
apparatus and a reproduced video picture Informa- 
tion (42) obtained from said video information 20 
recording and reproduction means (2) by reproduc- 
tion is selectively inputted to said index picture pro- 
duction section, and the video picture inforinah'on 
(41) obtained from said video tuner (1 1c) or said 
external apparatus (lie) and the Index still picture 25 
information (45) outputted from said index picture 
production section are inputted to said video >^r- 
mation recording and reproduction means so as to 
be recorded onto the video tape. 

A video Information recording and 

repro(ftiction apparatus, characterized- in that .lt 

comprises 

= video information recording suid reproduc- . 
tion means (2) for recording and reproducing video 3s 

picture information onto and from a video tape, and ;. 7. 

index picture production means (3) which 
includes storage means (13) for storing com- 
pressed index picture Information, and a microcom- 
puter (16b) far extracting tlie video Information (44) 40 
recorded by said video information recording arKl 
reproduction means at designated extraction Um- 
ings. successively compressing, decoding and stor- 
ing the extracted video picture information Into said 
storage means, successively reading out the com- 45 
pressed index picture information stored in said 
storage means, converting the read out com- 
pressed index picture information into information 
of a form wherein a plurality of reduced index 
screens are arranged per one screen and succes- so 
sively outputting the information obtained by the 
conversion as stiP pictures each corrtinuously for a 
predet^mined period of time, and which supplies 
the plurality of arranged IrKlex still pictures (45) out- 
putted successively from said rr^crocomputer each ss 
for the predetermined period of time to said video 
information recording and reproduction means so 
as to be successively recorded into a top portion of 



the video tape by said video information recording 
and reproduction means (2). 

A video Information recording and 

reproduction apparatus, characterized in that it 

comprises 

video information recording arxl reproduc- 
tion means (2] for recording and reproducing video 
picture information onto and from a video tape, and 

index picture production means (3) which 
includes storage means (13) for storing com- 
pressed index picture information, and a miaocom- 
puter (16b) for extracting the video information 
recorded by said video information recording and 
reproduction means at deagnated extractibn tim- 
ings, successively storing the extracted video infor- 
mation into a frame memory (17, 18), successivety 
compressing, decoding and storing the video pic- 
ture information stored in said frame memory into 
said storage means, converting the compressed 
index picture Information stored in said storage 
means irtto information of a form wherein a plurality 
of reduced index screens are arranged per one 
screen and successively storing the information 
obtained by the conversion as still pictures into said 
frsune memory (17, 18), and whuch successively 
outputs the plurality of thus arranged index still pic- 
tures (44) stored in said frame memory each for a 
predetenmiried period of time to said video informa- 
tion recording and reproduction means (2) so as to 
be successively recorded In^ a top portion of the 
video tape by said video information recording and 
reproduction means each continuously for the pre- 
determined period of time. 

A video information recording and 

r^roduction apparatus, characterized in that it 

comprises 

video Information recording and reproduc- 
tion means (2) for recording and reproducing video 
picture information onto and from a video tape, 

irxjex picture production means (3) which 
includes storage means (13) for storing com- 
pressed Index picture information, and a miaocom- 
puter (16b) for extracting the video information (44) 
recorded by said video information recording and 
reproduction means at designated extraction tim- 
ings, successively compressing, decoding and stor- 
ing the extracted video picture informatfon into satel 
storage means, successivety r^ing out the com- 
pressed irdex picture information stored in said 
storage means, converting the read out com- 
pressed index picture information into information 
of a form wherein a plurality of reduced index 
screens are arranged per one screen and succes- 
sively outputting the informatfon obtained by the 
conversion as stOl pictures each continuously for a 
predetermined period of time, and which supplies 
the plurality of arranged index still pictures (45) out- 
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putted successiv^y from said nrncrocomputer each 

for the predetermined period of time to said video 

information recording and reproduction means so 
as to be successvely recorded into a top portion of 
the video tape by said video information recording s 
and reproduction means (2), 

display means (21) for individually displaying 
the plurality of arranged index still pictures recorded 
at the top portion of the video tape and reproduced 
l>y said video information recording and reproduc- io 
tion means, and 

control means (16a) for designating a. 
desired one of the plurality of arranged index stilt 
pictures displayed on said display means and feed- 
ing the video tape to a position at which the video is 
information corresponding to the designated index 
picture is recorded. 

A video information recording and 

reproduction apparatus, characterized in that it so 

comprises 

video information recording and reproduc- 
tion means (2) for recording and reproducing video 
picture information onto and from a video tape, 

index picture production means (3) which 2S 
Includes storage means (13) for storing com- 
pressed index picture information, and a microcom- 
puter (16b) for extracting the video information (44) 
recorded by said video information recording and 
reproduction means at designated extraction tim- 3D 
ings, successively compressing, decoding and stor- 
ing the extracted video picture infonnation into said 
storage means, successively reading out the com- 
pressed index picture irrfbrmation stored in said 
storage means, converting the read out com- 3S 
pressed irxlex picture infarrrotion into information 
of a form wherein a plurality of reduced index 
screens are arranged per one screen and succes- 
sively outputting the information obtained by the 
conversion as still pictures each continuously for a 4o 
predeterrraned period of time, and which supplies 
the plurality of arranged index still pictures (45) out- 
putted successively from said nnicroconnputer each 
for the predetermined period of time to said video 
information recorcSng and reproduction means (2) 4s 
so as to be successively recorded into a top portion 
of the vkieo tape by said video information record- 
ing and reproduction means (2), 

display means (21) for individually displaying 
the plurality of arranged index still pictures recorded so 
at the top portion of the video tape and obtained by 
reproduction in a recording mode tsy said video 
information recording and reproduction means, and 
confrol means (16, 30. 31. 15) for designat- 
ing a desired one of the plurality of anranged index ss 
still pictures obtained by reproduction of the top 
portion of the video tape in a recording mode and 
displayed on said display means, feeding the video 
tape to a position at which the video information 



correspOTKling to the designated index picture is 
recorded to record the new video information onto 
the video tape and inputting the new video informa- 
tion to said index picture production means. 

9. A video information recording and 
reproduction apparatus according to daim 8, char- 
acterized in that 

said control means (16, 30, 31 . 15) inputs, to 
said index picture production means, the plurality of 
recorded anranged index still pictures recorded at 
the top portion of the video tape ok>tained by repro- 
duction by said video information recording and 
reproduction means (3). and that 

said index picture production means (3) 
fonns. in addition to the plurality of recorded 
arranged index still pictures inputted by said confrol 
means, a plurality of arranged index still pictures 
corresporxiing to the new video infbnmation by said 
microcomputer 

10. A method of recorcfing index picture information 
onto a video tape, characterized in that index pic- 
ture information (45) to be used for retrieving video 
information recorded on a video tape Is recorded, 
Into a top portion of ttie video tape, as information 
of a plurality of anranged pictures (as shown In Fig. 
6) wherein each screen includes, upon reproduc- 
tion, a plurality of screens of infornrmtion sampled in 
a time series at deared timings from ttie video infor- 
mation (41) and reduced later. - 

11. A video tai;>e on which video information Is 
recorded, characterized in tiiat index picture infor- 
mation extracted from the video information is 
recorded as an index in the same signal form as the 
video information at a top portion of said video tape. 

12. A video tape on which video information Is 
recorded, characterized in that index picture infor- 
mation extracted from the video information is 
recorded as an index In ttie same signal form as the 
video information at a top portion of said video tape, 
and recording setting conditions of tiie video Infor- 
mation are recorded at the top portion of said video 
tape. 

13. A video tape on which video Information Is 
recorded, characterized in tiiat Index picture infor- 
mation extracted from the video infbnmation Is 
recorded as an index in the same signal form as the 
video information at a top portion of said video tape, 
and recording setting conditions of the video infor- 
mation are recorded at a portion of said video tape 
at which the recording setting conditions do not 
deteriorate the vkieo information. 
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